Methods | Rory presented with 3 of the 4 systemic inflammatory response syndrome (SIRS) criteria: fever, tachycardia, and tachypnea. We selected all adolescents (12-17 years of age) who were previously healthy (Pediatric Complex Chronic Condition score of 0) 2 and presented with 3 or more age-appropriate SIRS criteria. In electronic health record data, we determined who was suspected of having infection and thus met the current definition of pediatric sepsis by identifying the combination of orders for a body fluid culture (eg, bacterial, viral, and fungal) and antibiotics.
Discussion | Health care policy is often motivated by powerful anecdotes, such as the case of Rory Staunton. However, it is important to be explicit about the goals and challenges of any proposed policy so that policy makers and the public are not disappointed if expectations are not met. Although sepsis is a major cause of morbidity and mortality worldwide, the typical community ED in the United States may see few presentations similar to that of Rory Staunton because only a small fraction of patients have sepsis. Although estimates may be different for patients younger than Rory, these EDs may uncommonly encounter a patient with sepsis whose condition worsens or for whom the diagnosis is determined later. Current quality improvement initiatives are well motivated and may have positive influence on patients of all ages with sepsis 1 ; however, these initiatives may not ensure that deaths from sepsis are avoided, particularly among adolescents. In addition, the benchmarks for success of quality improvement initiatives, such as risk-adjusted mortality, may not be able to prove whether the initiatives have successfully reduced the risk of future cases like Rory Staunton's. Role of the Funder/Sponsor: The funding sources had no role in the design and conduct of the study; collection, management, analysis, and interpretation of the data; preparation, review, or approval of the manuscript; and the decision to submit the manuscript for publication. 
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Use of Oxyhemoglobin Saturation, Rather Than Oxygen Tension, as a Marker of Oxygenation in Cyanotic Patients
In the modern era, 2 methods are available to assess oxygenation: arterial oxygen tension (PaO 2 ) and oxyhemoglobin saturation (SaO 2 ). PaO 2 represents oxygen dissolved within the plasma and is measured amperometrically, whereas SaO 2 represents hemoglobin-bound oxygen and is measured by absorbance spectroscopy (ie, co-oximetry). Assessment of the degree of hypoxemia in critically ill patients may influence medication or ventilator management, the use of extracorporeal life-support, or the need for catheterization or reoperation. 1, 2 Historically, the determination of hypoxemia was made using the Van Slyke apparatus manometric method 3 or PaO 2 , as co-oximetry was not broadly available. 4 However, PaO 2 and SaO 2 may yield disparate information, particularly in severely cyanotic patients.
Methods | This study was approved by the Institutional Review Board at Boston Children's Hospital under a waiver of informed consent. We extracted 70 743 time-stamped clinically indicated arterial blood gas (ABG; ABL800 FLEX Co-Ox, Radiometer America) values from 2163 admissions in patients with univentricular, cyanotic congenital heart disease who were treated at Boston Children's Hospital between January 1, 2006, and December 31, 2016. First, we studied the relationship between PaO 2 and SaO 2 using a generalized estimating equations model to account for the correlation among repeated measurements, hemoglobin, temperature, pH, and PaCO 2 (arterial partial pressure of carbon dioxide).
Second, we examined changes in PaO 2 and SaO 2 in sequential ABGs to determine the relationship of changes, stratified by degree of hypoxemia (lowest PaO 2 ).
Third, we evaluated the precision of PaO 2 and SaO 2 measurements on 190 separate ABGs rerun within 5 minutes on different blood gas analyzers. All analyses were completed in SPSS (IBM).
Results | First, the relationship between PaO 2 and SaO 2 was nonlinear, as expected for the oxyhemoglobin dissociation curve ( Figure 1A) . Within the cyanotic range, a narrow range of PaO 2 values corresponded with a wide range of SaO 2 values; the more hypoxemic the patient, the wider the standard deviation in SaO 2 ( Figure 1B) .
Second, among sequential ABGs, SaO 2 exhibited a larger change per unit change in PaO 2 , moreso in severe cyanosis (Figure 2A) . When controlling for temperature, hemoglobin, pH, and PaCO 2 , every 1 mm Hg increase in PaO 2 was associated with a 1.30 (95% CI, 1.27-1.33) percentage point increase in SaO 2 . In serial ABGs, PaO 2 and SaO 2 changed in opposite directions in more than 25% of ABGs, at times even when changes in PaO 2 exceeded 4 mm Hg between sequential ABGs ( Figure 2B) .
Third, the precision of both PaO 2 (interclass coefficient [ICC], 0.987; 95% CI, 0.980-0.991) and SaO 2 (ICC, 0.982; 95% CI, 0.962-0.990) was excellent. The median (interquartile range) change in PaO 2 between repeats was 0.5 (0.3-0.7) mm Hg and in SaO 2 was 0.7 (0.6-1.2) percentage point.
Discussion | Within the clinical range that we studied, the correlation between PaO 2 and SaO 2 worsened with hypoxemia. Narrow ranges of PaO 2 (eg, 30-35 mm Hg) were associated with wide ranges of SaO 2 (eg, 28%-85%), with widely disparate prognostic and treatment implications. Because the magnitude of change in SaO 2 in the cyanotic range was greater than that in PaO 2 , and because the precision of PaO 2 and SaO 2 measurements was similar, the two may trend in opposite directions; a patient believed to be worsening on the basis of PaO 2 may frequently have improved based on SaO 2 , and vice versa.
The arterial PO 2 range of many cyanotic patients is normally that of the tissues rather than arterial blood. In this range, the hemoglobin system is designed to be responsive to changes in surrounding temperature, pH, PCO 2 , and [2,3-diphosphoglycerate], optimizing oxygen release to tissues. 5 However, in the arterial system, these factors create significant variance between PaO 2 and SaO 2 , as does the concentration of hemoglobin F. 6 Because (1) arterial oxygen content is predominantly determined by SaO 2 , (2) the magnitude of change in SaO 2 is higher than that in PaO 2 (particularly in profound hypoxemia), (3) PaO 2 and SaO 2 sometimes trend in opposite directions on the same AGBs, and (4) the precision of SaO 2 by co- 
